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(54) Recording medium for storing attribute information of a basic recording unit and method of 
Identifying data using the attribute information 



(57) A recording medium for storing attribute infor- 
mation on a basic recording unit and a method of iden- 
tifying data using the attribute information are provided. 
On the recording medium, the attributes such as sector 
format, tracking method, reflectivity, area type, data 
type, and the number of layers of a sector, which is the 
basic recording unit of recordable and reproducible 
recording media, are stored. Especially, digital versatile 
disc-recordables (DVD-Rs), digital versatile disc-rewrt- 
tables (DVD-RWs) and digital versatile disc-random 
access memory (DVD-RAM) on which data can be 



recorded and reproduced a multitude of times, infomna- 
tion relating to the attributes of a sector which is a basic 
recording unit, in particular, information relating to data 
type, which represents whether the data is rewritable 
data, read-only, or linking data, can be stored In data 
identification data (DID) areas or identification data (ID) 
areas which is positioned at the fronts of the sectors for 
representing all information relating thereto. Accord- 
ingly, consistency among optical recording media of the 
DVD-type discs is maintained. 
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Description 

[0001] The present invention relates to an optical 
recording medium and more particutarly, to a recording 
medium for storing attribute information on a sector, 
which is a basic recording unit, and a method of identi- 
fying the type of data using the attribute information. 
[0002] In optical discs belonging to digital versatile 
disc (DVD)-type discs, a sector is the minimum division 
unit for data access ("basic recording unit"), and at the 
front of each sector, there Is positioned an identification 
data (ID) area containing all Information about 
(attributes of) the sector. This ID area corresponds to a 
data identification data (DID) area in digital versatile 
disc-random access memory (DVD-RAM). Specifically, 
identification information in the ID area, to which 4 bytes 
are assigned per sector, includes sector information and 
sector number as shown in Figure 1 . The sector infor- 
mation contains sector forniat type, tracking method, 
reflectivity, linking type, area type, data type, and layer 
number. 

[0003] The detailed structure of the currently pre- 
scribed sector information area of digital versatile disc- 
recordable (DVD-R) and digital versatile disc-rewritable 
(DVD-RW) will be described with reference to Rgure 1 . 
The sector format type of bit position b31 indicates 
whether the sector forniat is constant linear velocity 
(CLV) or zoned constant linear velocity (ZCLV) as fol- 
lows: 

0: CLV format type 
1 : Zoned fomaat type 



[0008] The data type of bit position b25 denotes 
whether the data is read-only or linking data as follows: 

0: Read-only data 
5 1 : Linking data 

[0009] Rnally, the layer number of bit position b24 
denotes whether the layer number is of single or dual 
layer discs as follows: 

10 

0: Layer 0 of dual layer discs or single layer discs 
1 : Layer 1 of dual layer discs. 

[0010] As shown In Figure 1, among the cunrentty 
15 prescribed sector infomiation of DVD-RAM, the sector 
fomnat type of bit position bSI, tracking method of bit 
position bSO, reflectivity of bit position b29, reserved bit 
of b28. and layer number of bit position 24 are the same 
as the corresponding contents and bit positions defined 
20 in DVD-R/RW, Area and data types prescribed in DVD- 
RAM will follow. The area type of bit positions b27 and 
b26 indicates whether the area is a data area, lead-in 
area, lead-out area, or reserved area as given below: 

25 00: data area 

01: lead-in area 

10: lead-out area 

11: reserved 

30 [0011] The data type of bit position b25 denotes 
whether the data is read-only or rewritable data as given 
below: 



[0004] The tracking method of bit position bSO indi- 
cates whether the tracking method is pit tracking or 
groove tracking as follows: 

0: Pit tracking 
1 : Groove tracking 

[0005] The reflectivity of bit position b29 indicates 
whether the reflectivity Is greater than, or less than or 
equal to 40% as follows: 

0: greater than 40% 

1 : less than or equal to 40% 

[0008] Bit position b28 is reserved. 

[0007] The area type of bit positions b26 and b27 

indicates whether the area is a data area, lead-in area, 

lead-out area, or the middle area of read-only discs as 

follows: 

00: data area 

01: lead-in area 

10: lead-out area 

1 1 ; middle area of read-only discs 



0: Read-only data 
1 : Rewritable 

[001 2] The structure of the ID area described above 
has the following problems. In the case of a DVD-RW, 
the basic physical fonnat utilizes DVD-R standards, so 
that the data of each sector includes only read-only and 
linking data. DVD-RWs are remarkably different from 
DVD-Rs in that data can be erased and re-recorded 
numerous times. However, the ID area of DVD-RWs is 
not defined to indicate whether or not the type of data 
recorded on a basic recording unit is rewritable data. 
Therefore, a need for a method or area for indicating 
that a rewritable data is recorded on a sector comes to 
the front. 

[0013] This means that a method of representing all 
three types of data stored on a DVD-RW -read-only, 
linking and rewritable- is basically required. Further- 
more, a method of using another bit is also required 
because three types of data are not recordable with only 
1 bit (See bit position b25 in Rgure 1 .) under the con- 
ventional standard. For the sake of the consistency of ID 
area structures that DVD-type discs have, the data type 
needs to be divided into practically usable data such as 
read-only and rewritable data, and otherwise such as 
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linking data. 

[0014] With a view to solve or reduce the above 
problems, it is an ainn of embodinnents of the present 
invention to provide a recording medium for storing 
information which indicates data type as rewrttabte, 
read-only, or linking data on an identification data (ID) 
area where Infomnation relating to basic recording units 
is stored on a unit-by-unrt basis. 
[0015] tt is another aim of embodiments to provide 
a reconjing medium for storing information about data 
type, which is classified into practically usable data such 
as read-only and rewritable data and n on-practical ty- 
usable data such as linking data, for the consistency of 
ID area structures which DVD-type discs have. 
[0016] It is another aim to provide a recording 
medium on which data type may be indicated using 
attribute information stored in an ID area, for the con- 
sistency of ID structures which DVD-type discs have. 
[001 7] tt is another aim to provide a method of iden- 
tifying data using infomaation about data type which is 
stored In an ID area which can store all information 
about basic recording units on a unit-by-unit basis and 
is classified into practically usable data such as read- 
only and rewritable data and non-practically usable data 
such as linking data. 

[0018] It is another aim to provide a method of 
determining whether the data recorded on a basic 
recording unit is rewritable data, read-only data, or link- 
ing data, using attribute information stored jn an ID 
area. 

[0019] According to a first aspect of the present 
invention, there is provided a recording medium for stor- 
ing information relating to the attributes of a basic 
recording unit in a predetermined area, wherein infor- 
mation representing the data type of data recorded on 
the basic recording unit as read-only, rewritable or link- 
ing data, is stored in the predetennined area 
[0020] According to a second aspect of the inven- 
tion, there is provided a method of determining data 
recorded on a recording medium in which information 
on a basic recording unit is stored in a predetennined 
area, the method comprising the steps of: (a) reading 
out information relating to data type selected from 
attribute information stored in the predetermined area; 
and (b) determining whether data recorded on the basic 
recording unit is read-only, rewritable or linking data, 
based on the data type information. 
[0021 ] Preferably, information representing the data 
type is stored by classifying the data type into a first 
data type, in a first case, and a second data type, in a 
second case , wherein the first data type comprises 
read-only and rewritable data, and the second datatype 
comprises linking data. 

[0022] In another aspect, there is provided a 
recording medium for storing a plurality of kinds of field 
information representing the attributes of a basic 
recording unit in a predetermined area, wherein the 
recording medium indicates whether data recorded on 



the basic recording unit is read-only, rewritable, or link- 
ing data by combining two or more kinds of field infor- 
mation selected from the attribute infomnation. 
[0023] The predetemnined area may be a data iden- 
5 tification data (DID) area or an identification data (ID) 
area, and the relevant area is positioned at the front of 
the basic recording unit. 

[0024] Preferably, the recording medium is one 
among the group consisting of digital versatile disc- 
10 rewritable (DVD-RW)t digital versatile disc-recordable 
(DVD-R), digital versatile disc-random access memory 
(DVD-RAM), and digital versatile disc plus rewritable 
(DVD+ RW) 

[0025] Preferably, data type information is stored 
75 within a sector information region of an identification 
data (ID) area using 2 bits. 

[0026] Preferably, one of the bits represents a link- 
ing data and the other represents read-only or rewrita- 
ble data. 

20 [0027] Preferably, one of the bits represents rewrita- 
ble data and the other represents read-only data or link- 
ing data. 

[0028] Preferably, one of the bits represents linking 
data, and the other uses attribute information relating to 
25 reflectivity to represent read-only data or rewritable 
data. 

[0029] The recording medium may indicate whether 
data recorded on a basic recording unit is read-only 
data or linking data by means of field infomriation retat- 

30 ing to data type stored as the attribute information, and 
indicates whether data recorded on a basic recording 
unit is rewritable data by means of two or more kinds of 
field infomnation selected from the available field infor- 
mation which includes sector format type, tracking 

35 method, reflectivity, and area type. 

[0030] Preferably, 2 bits are used within the sector 
infomnation region of an identification data (ID) area 
which is positioned at the front of the basic recording 
unit, one of the bits representing linking data and the 

40 other representing read-only or rewritable data. 

[0031] Preferably, 2 bits are used within the sector 
information area of an identification data (ID) area which 
is positioned at the front of the basic recording unit, one 
of the bits representing linking data, and the other rep- 

45 resenting read-only or rewritable data by using attribute 
infomnation relating to reflectivity. 
[0032] Preferably, 2 bits are used within the sector 
information region of an identification data (ID) area 
which is positioned at the front of the basic recording 

50 unit, one of the bits representing rewritable data and the 
other representing read-only or linking data. 
[0033] In another aspect, there is provided a 
method of detemnining data recorded on a recording 
medium, in which a plurality of kinds of field information 

55 denoting various attributes of a basic recording unit is 
stored in a predetermined area, the metinod comprising 
the steps of: (a) combining a predetermined number of 
different kinds of field information; and (b) determining 
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whether the data recorded on a basic recording unit is 
read-only, rewritable, or linking data, based on the com- 
bined field information. 

[0034] Preferably, in the step (b), it is determined 
that data recorded on the basic recording unit is one of 
read-only and linking data by means of field information 
relating to data type selected from the plurality of kinds 
of field infomnation, and it is detenmined whether data 
recorded on a basic recording unit is rewritable data by 
means of two or more kinds of field infomnation among 
the available field information which includes sector for- 
mat type, tracking method, reflectivity, and area type. 
[0035] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
in which: 

Figure 1 illustrates the configuration of a conven- 
tional identification data (ID) area of digital versatile 
disc (DVD)-type discs; and 

Figure 2 illustrates the configuration of an ID area 
according to a preferred embodiment of the present 
invention. 

[0036] As shown in Rgure 1 , in order to specify the 
data type of a sector, which is a basic recording unit, 
among the attributes of the sector, it is sufficient to sim- 
ply indicate with bit position b25 the read-only and rewri- 
table data in a digital versatile disc-random access 
memory (DVD-RAM) and the read-only and linking data 
in a digital versatile disc-recordable (DVD-R). However, 
the specification for a digital versatile disc-rewritable 
(DVD-RW) calls for a means of indicating rewritable 
data type. 

[0037] Figure 2 shows the configuration of an iden- 
tification data (ID) area for a DVD-R/RW/RAM according 
to one preferred embodiment of the present invention. 
In the case of a DVD-RW, to distinguish practically usa- 
ble data such as rewritable and read-only data from link- 
ing data, a reserved bit b 28 is used as a linking data 
flag, indicative of linking data If the bit b28 of a sector 
has the value "1", that indicates that the sector contains 
linking data. For the sake of confomnity, D VD-R also 
uses bit b28 for indicating linking data among the data 
types as shown in Figure 2. In the case of a DVD-RAM, 
the conventional specification is applicable as shown in 
Figure 1 . Therefore, in the case of a DVD-R, when link- 
ing data is indicated by the bit b28, in the case of DVD- 
R the presence of "Ob" in bit b25 indicates read-only 
data, and the presence of "lb" in bit b25 indicates a 
reserved area. In the case of a DVD-RW, "Ob" and "lb" 
in the bit b25 represent read-only and rewritable data, 
respectively 

[0038] According to another preferred embodiment 
of the present invention, for classifying data as either 
practically usable data such as read-only and rewritable 



data, and non- practically-usable data such as linking 
data, linking data can be represented by means of bit 
b28, and read-only data and rewritable data can be dis- 
tinguished from each other by means of the reflectivity 

5 of bit b29. Since the reflectivity of read-only data is 
about 60-70% and that of rewritable data is less than 
30%, a drive can identify rewritable data by the reflectiv- 
ity ratio. Thus, this may be described in the specification 
for the DVD-RW. 

10 [0039] Meanwhile, according to one preferred 
embodiment of the present invention for representing 
rewritable data as well as read-only and linking data 
under the conventional ID structure shown in Figure 1, if 
rewritable data in a DVD-RW is further specified in 

15 reserved bit b28, all these types of data can be directly 
indicated by bits b28 and b25, According to another pre- 
fen-ed embodiment of the present invention for repre- 
senting rewritable data as well as read-only and linking 
data under the conventional ID structure, read-only and 

20 linking data are indicated by bit b25 according to the 
conventional standard, while a drive can determine 
whether or not data recorded on the present sector is 
rewritable data from the reflectivity, which can be 
described in the specification for the DVD-RW. The 

25 reflectivity, as described above, differs greatly depend- 
ing on whether the data recorded on a sector is rewrita- 
ble or read-only data. 

[0040] According to yet another prefen-ed embodi- 
ment of the present invention for representing a rewrita- 

30 ble data as well as read-only and linking data under the 
conventional ID structure, rewritable data can be identi- 
fied by combining two or more kinds of field infonnation 
among the attribute information of an ID area. This 
means that since a drive already recognizes that the 

35 recording medium to be used is a DVD-R, a DVD RW or 
a DVD-RAM, in the case of a DVD-RW, the data type of 
a sector can be determined by combining area type and 
reflectivity, sector format type and reflectivity, or tracking 
method and area type. 

40 [0041] Specifically, since only read-only data is 
recorded on lead-in and lead-out areas, and rewritable 
data Is recorded only on a data area, a drive can deter- 
mine whether or not data recorded on the sector is 
rewritable data through the combination of area type 

45 infomnation with reflectivity infonnation, which can only 
be described In the specification for the DVD-RW. Lead- 
in and lead-out areas have a constant linear velocity 
(CLV) format and a data area has a zoned format, so a 
drive can determine whether or not data recorded on 

50 the sector is rewritable data through the combination of 
sector format information with reflectivity information, 
which can only be described In the specification. Fur- 
thermore, since pit and groove tracking methods are 
applied to lead-in and lead-out areas, and data area, 

55 respectively, a drive may determine whether or not data 
recorded on the sector is rewritable data through the 
combination of tracking information with area type infor- 
mation, whteh can only be described In the specifica- 
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tion. 

[0042] The present invention is not restricted to the 
case where two kinds of field information are combined 
among the attribute information of an ID area. There 
may be a combination of two or more kinds of field infor- 
mation. Moreover, the present invention can be applied 
to recording media such as DVD-Rs, DVD-RWs, DVD- 
RAMs, and DVD plus RWs (DVD+ RWs). 
[0043] As described in the foregoing, embodiments 
of the present invention make it possible to detemiine all 
types of data by storing information relating to data type 
in such a way as to divide the data type into practically 
usable data such as read-only and rewritable data and 
non-practicalty-usable data such as linking data. Alter- 
natively, all types of data can be determined by using 
two or more kinds of field information selected from sec- 
tor information such as reflectivity, sector format type, 
area type, tracking method, and data type. According to 
embodiments of the present invention, therefore, even 
in the case of a DVD-RW rewritable data can be deter- 
mined as well as read-only and linking data, which 
allows for consistency in the standards of DVD-type 
discs 

[0044] The reader's attention is directed to all 
papers and documents which are filed concun^ently with 
or previous to this specification in connection with this 
application and which are open to public inspection with 
this specification, and the contents of all such papers 
and documents are incorporated herein by reference. 
[0045] All of the features disclosed In this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0046] Each feature disclosed in this specification 
(including any accompanying claims, abstract and 
drawings), may be replaced by alternative features 
serving the same, equivalent or similar purpose, unless 
expressly stated otherwise. Thus, unless expressly 
stated othenwise, each feature disclosed is one example 
only of a generic series of equivalent or similar features. 
[0047] The invention is not restricted to the details 
of the foregoing embodiment(s). The invention extend to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any 
method or process so disclosed. 

Claims 



stored in the predetermined area. 

2. A method of determining data recorded on a 
recording medium in which information on a basic 

5 recording unit is stored in a predetermined area, 
the method comprising the steps of: 

(a) reading out infomnation relating to data type 
selected from attribute Information stored in the 

10 predetemnined area; and 

(b) determining whether data recorded on the 
basic recording unit is read-only, rewritable or 
linking data, based on the data type infomia- 

15 tion. 

3. The recording medium of claim 1 or the method of 
claim 2, wherein infomnation representing the data 
type is stored by classifying the data type into a first 

20 data type, in a first case, and a second data type, In 
a second case , wherein the first data type com- 
prises read-only and rewritable data, and the sec- 
ond data type comprises linking data. 

25 4. A recording medium for storing a plurality of kinds 
of field information representing the attributes of a 
basic recording unit In a predetermined area, 
wherein the recording medium indicates whether 
data recorded on the basic recording unit is read- 

30 only, rewritable, or linking data by combining two or 
more kinds of field information selected from the 
attribute information. 

5, The recording medium of claim 1, 3 or 4, wherein 
35 the predetermined area is a data identification data 
(DID) area or an identification data (ID) area, and 
the relevant area is positioned at the front of the 
basic recording unit. 

40 6, The recording medium of claim 1 , 3, 4 or 5, wherein 
the recording medium is one among the group con- 
sisting of digital versatile disc-rewritable (DVD-RW). 
digital versatile disc- recordable (DVD-R), digital 
versatile disc-random access memory (DVD- RAM), 

45 and digital versatile disc plus rewritable (DVD+ 
RW). 

7. The recording medium of claim 1, wherein data 
type information is stored within a sector infomna- 
50 tion region of an identification data (ID) area using 
2 bits. 



1 . A recording medium for storing information relating 
to the attributes of a basic recording unit in a prede- 
termined area, wherein information representing 55 
the data type of data recorded on the basic record- 
ing unit as one data type among the group consist- 
ing of read-only, rewritable and linking data, is 



8, The recording medium of claim 7, wherein one of 
the bits represents a linking data and the other rep- 
resents read-only or rewritable data. 

9. The recording medium of claim 7, wherein one of 
the bits represents rewritable data and the other 
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represents read-only data or linking data. 

10. The recording medium of claim 7, wlierein one of 
the bits represents !inl<ing data, and the other uses 
attribute information relating to reflectivity to repre- 
sent read-only data or rewritable data. 

11. The recording medium of claim 4, wherein the 
recording medium indicates whether data recorded 
on a basic recording unit is read-only data or linking 
data by means of field infomnation relating to data 
type stored as the attribute information, and indi- 
cates whether data recorded on a basic recording 
unit is rewritable data by means of two or more 
kinds of field information selected from the available 
field infomnation which includes sector format type, 
tracking method, reflectivity, and area type. 

12. The method of claim 3, wherein 2 bits are used 
within the sector information region of an identifica- 
tion data (ID) area which is positioned at the front of 
the basic recording unit, one of the bits represent- 
ing linking data and the other representing read- 
only or rewritable data. 

13. The method of claim 3, wherein, 2 bits are used 
within the sector infonnation area of an identifica- 
tion data (ID) area which is positioned at the front of 
the basic recording unit, one of the bits represent- 
ing linking data, and the other representing read- 
only or rewritable data by using attribute information 
relating to reflectivity. 

14. The method of claim 2, wherein, 2 bits are used 
within the sector information region of an identifica- 
tion data (ID) area which is positioned at the front of 
the basic recording unit, one of the bits represent- 
ing rewritable data and the other representing read- 
only or linking data. 

15. A method of detennining data recorded on a 
recording medium, in which a plurality of kinds of 
field information denoting various attributes of a 
basic recording unit is stored in a predetemnined 
area, the method comprising the steps of: 

(a) combining a predetermined number of dif- 
ferent kinds of field information; and 



selected from the plurality of kinds of field informa- 
tion, and it Is determined whether data recorded on 
a basic recording unit is rewritable data by means of 
two or more kinds of field information among the 
available field information which includes sector for- 
mat type, tracking method, reflectivity, and area 
type. 
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(b) determining whether the data recorded on a so 
basic recording unit is read-only, rewritable, or 
linking data, based on the combined field infor- 
mation. 



16. The method of claim 15, wherein, in the step (b), it 
is determined that data recorded on the basic 
recording unit Is one of read-only and linking data 
by means of field infonnation relating to data type 
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1:GR00VE TRACKING 




SECTOR FORMAT TYPE 


0:CLV FORMAT 
1:Z0Ne0 FORMAT 
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